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 Abstract: The experiment was performed in order to stimulate anti immunoglobulins (Ig) Salmonella 
gallinarum-pullorum production in Rhode Island laying hens. 4 types of antigen obtained by ultrasounds 
treatment with and without adjuvant were used for stimulation. The hens were inoculed following an 
hyperimmunization protocol and after this, the total Ig and anti Salmonella gallinarum-pullorum antibody in 
serum and vitelus was determined.    Total Ig in serum raised from 5 to 6 Vernes degrees by the end of the 
experiment, and the vitellin ones reached a maximum level at 28 days, decreasing after. Serum and vitelus 
specific antibodies raised with the innoculum number by the end of the experiment. The highest values were 
obtained in groups hyperimmunized with ultrasound treated antigens. High specific Ig release by vitelus is 
considered an aspect to be used in salmonelosis prophylaxis in hens and other species.  
 
INTRODUCTION 
 
 Potentially all Salmonella gallinarum-pullorum serotypes are known as pathogen for 
birds and relatively pathogen for human. The major atributs for this are virulence and 
endotoxins, commune for all serotypes and similar to other enterobecteria. Some of the 
serums can not be effective (Abas et all, 2000;Constantin , 2005). 
 The obtaining of some products to protect from immobil salmonella at birds, requires 
some prothocols of biological products with high quantity of Ig (Erhard et all, 2000; Vior et 
all, 1980). 
 In order to fulfill these requires this paper followed:  
Salmonella gallinarum-pullorum high antibody stimuling capacity antigen obtaining  
total serum and vitelin Ig values in birds Salmonella gallinarum-pullorum antigen stimulated  
anti Salmonella gallinarum-pullorum antibodies in serum and vitelus at antigen stimulated 
hens. 
 
MATERIAL AND METHOD 
 
 The experiment took place during 2005 on 35 Rhode Island hens, in good health, 24 
months old, laying hens, intensively raised at the didactic farm of the USAMV Cluj-Napoca, 
Floresti, Cluj county. The hens were divided in 5 groups as presented in table 1. 
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Table 1 Groups and the experimental prothocole 
 
Groups Nr. of  
hens 
Deparasiting Inoculum s.c. 
(0,5ml) 
Inoculum 
days 
Blood and egg 
collection days 
Group 1 7 Salina 
Group 2:  7 S.gallinarum 
Antigen(Ag) 
Group 3  7 S.gallinarum Ag and 
aluminium gel 
Group 4  7 Anti S.gallinarum 
vaccin 
Group 5 7 
 
 
-7 days with 
Albendazol, 
(10 mg/kg) 
Anti S.gallinarum 
vaccin and 
aluminium gel 
0 (I), 
14(II), 
28(III), 
42 (IV), 
 
0 (I), 
14(II), 
28(III), 
42 (IV), 
56 (V) 
 Legend: Ag =antigen, S =Salmonella 
 
 One week after deparasiting and groups forming we started the innoculation and 
samples collecting. The birds were innoculed 4 times at 2 weeks interval being separated for 
all the time of the experiment, isolated for the rest of the birds, and properly feed. 
  Biologic material used as antigen 
 2 Salmonella gallinarum-pullorum strains were used for the antigen obtaining. One of 
the strains was „R” type, and one was isolated from a salmonelosis case at the Microbiology 
Laboratory at the Veterinary Faculty in Cluj-Napoca. Both strains were Salmonella 
gallinarum-pullorum. 
 The next antigens were obtained from the two strains, used in order to stimulate 
antibody production:  
Salmonella gallinarum-pullorum strain antigen obtained after ultrasound treatment; 
Salmonella gallinarum-pullorum strain antigen from the disease added with aluminium gel  ; 
Commercial anti S.gallinarum pullorum vaccin; 
Salmonella gallinarum-pullorum strain antigen obtained after ultrasound treatment added with 
aluminium gel; 
 Used techniques 
 We dosed the total Ig from the serum samples by zinc sulphate test, and we 
determined the anti Salmonella aglutinants antibodies by slow sero-agglutination reaction 
using the micromethod in plates (Ghergariu et all, 2000).  
 The total Ig from vitelus were dosed from the collected eggs, and ulterior we extracted 
the IgY using the serial dilution method. We also determined vitelin specific aglutinant 
antibodies using the micromethod. 
 The results were evaluated testing medium values for each group, standard deviation 
and t test after each collection.  
 
RESULTS AND DISCUSSIONS 
 
Serum Ig dosing after S.galinarum-pullorum antigen innoculation  
 Serum Ig is a good witness for hummoral response after antigen stimulation. Their 
level variation in increasing or decreasing in serum concentration is the debut of a immune 
response or the sign of a disease, with a Ig amount decrease. (Abas et all, 2000). 
 Total serum Ig medium values and standard deviation are presented in table 2.  
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At time zero, the medium minimum value of total Ig for the 3rd group was (4,91±0,58), and 
the maximum value at the 5th group was  (18±0,22).  
 At the second collection the same serum parameters registred a increase of the 
stimulated hens concentration values especially for the 3rd group (6,18± 0,33) S.galinarum-
pullorum antigen stimulated. Ig mximum medium values were registred at the 5th group 
(6,30±0,20), while the minimum ones were regisrred at the witness group.  
 
Table 2 Total serum Ig (Vernes degrees) medium values and standard deviation in S.gallinarum pullorum 
antigen immunized hens 
 
Collections 
Statistic  
parameters Group 1 Group 2 Group 3 Group 4 Group 5 
Media  5,18 5,10 4,91 5,09 5,18 Ist collection 
day 0 Standard dev. 0,22 0,47 0,58 0,51 0,35 
Media  5,35 6,06 6,18 6,00 6,30 
Standard dev. 0,24 0,58 0,33 0,28 0,20 IInd collection 
day 14 p value 0,093224 0,002722 0,000153 0,000683 4,56E-06 
Media  5,20 5,63 5,61 5,72 5,74 
Standard dev. 0,62 0,42 0,47 0,31 0,47 
III rd 
 collection 
day 28 p value 0,279134 0,068333 0,01165 0,047136 0,006197 
Media  5,27 5,94 6,36 6,22 6,47 
Standard dev. 0,29 0,36 0,33 0,37 0,26 IVth collection 
 day 42  p value 0,386864 0,080859 0,002553 0,009168 0,001626 
Media  5,23 6,08 6,36 6,37 6,55 
Standard dev. 0,37 0,23 0,26 0,47 0,35 V th collection 
day 56 p value 0,406701 0,200528 0,492716 0,261181 0,328234 
  
 Total Ig values for the third collection regisrted a decrease respect to the second 
collection. Maximum values were registred for the 5th group (5,74±0,47). 
 Total Ig values for the 4th collection registred a increase for all the groups with a 
higher level at the 5th group treated with vaccinal strain ang adjuvant (6,47±0,26). 
 At the final collection the values increased respect to the anterior collection. 
 Total Ig for the witness group remained constant for all the experiment. 
 We can observe that antigen stimul realized with S.gallinarum pullorum vaccinal 
strain lead to a Ig production similar to the antigen obtained in laboratory. „p” values indicate 
significative statistic differences between the Ist and the IInd collection, the second and the 
third, the IIIrd and the IVth, but indicated non-significance diffrences between IVth and Vth, 
for the IIIrd, IVth and the Vth group.  
 
Total vitelus Ig dosing after immunisation with S.gallinarum pullorum antigens 
 Yolk Ig confer anti-infectious hummoral mediated resistance after eclosion, an 
equivalent to the trans-placentary and colostral antibodied in mammels (Constantin, 2005). 
 IgY transfer was more intense after the first and the second stimulation, S.gallinarum 
pullorum ultrasound treated wild strain determining the increase of vittelus Ig, and after 
repeted administrations the total Ig transfer decreased. 
 Total Ig increase for the witness group was non-significative (table 3).  
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Table 3Total Ig values in yolk samples collected from the hens 
Group 1 Group 2 Group 3 Group 4 Group 5 Collections 
 mg yolk mg 
IgY/m
l 
mg 
yolk 
mg 
IgY/m
l 
mg 
yolk 
mg 
IgY/m
l 
mg 
yolk 
mg 
IgY/m
l 
mg 
yolk 
mg 
IgY/m
l 
Ist 
collection  
70,03 22.14 55,21 19.25 60,33 21.21 78,55 20.54 73,25 22.36 
IInd 
collection  
62,32 24.58 58,25 31.80 84,20 25.44 60,65 26.97 62,54 32.43 
IIIrd 
collection 
95,02 22.95 103,25 30.70 65,45 31.32 87,25 29.86 98,47 26.94 
Ivth 
collection  
72,65 20.54 58,64 15.81 60,25 25.20 94,25 22.52 81,12 23.79 
Vth 
collection 
V  
59,87 24.12 101,25 21.25 82,25 29.33 99,75 24.50 102,41 25.45 
 
Slow serum-agglutination reaction results in hens serum  
 Agglutinant titre represented the highest dillution with 50% agglutination. The results 
are presented in table 4, their values being expressed in log2, establishing average, standard 
deviation and p values.  
 
Table 4 Anti S.gallinarum pullorum hens serum titer, expribed in log2, obtained during the experiment 
Collections Statistic 
parameters Group  1 Group  2 Group  3 Group  4 Group  5 
Media 1,86 2,14 2,00 2,14 2,00  
Ist 
collection  Standard dev. 0,69 0,90 0,82 0,90 0,82 
Media 2,43 2,57 2,86 3,00 2,86 
Standard dev. 0,79 0,53 0,69 0,58 0,69 
IInd 
collection 
 p value 0,08708 0,14994 0,02770 0,02770 0,02770 
Media 2,14 5,00 5,14 5,57 6,00 
Standard dev. 0,90 0,82 1,21 0,98 1,15 
IIIrd 
collection 
 p value 0,269477 0,000013 0,000491 0,000031 0,000024 
Media 2,57 7,29 8,00 8,43 7,57 
Standard dev. 0,53 0,76 1,00 0,53 0,98 
IVth 
collection 
 p value 0,149944 0,000076 0,000215 0,000010 0,008801 
Media 2,29 8,57 9,14 9,00 9,14 
Standard dev. 0,49 0,79 0,69 0,82 0,69 
Vth 
collection  
 p value 0,158427 0,004446 0,014250 0,073647 0,002279 
  
 From the second collection we obtained after serum samples evaluation superior 
values of antibodyes titre in agglutination reaction, respect to the 0 moment values. After hens 
antigen stimulation the body react by antibody production, higher lever being reached at the 
vaccin inoculated group (p<0,05). 
 On a second contact with the antigen medium antibody titre values increased respect to 
the first determination. Antibody production was better using ultrasound treated vaccinal 
strain antigen. These tests indicated maximum values of the antibodies (p<0,001).  
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 Anti S.gallinarum-pullorum specific antibodies in serum increased proportionally with 
the antigen administration during the experiment. Medium values in antigen stimulated groups 
increased 4 times at the lest determination compared to zero moment, while at the witness 
group mantained constant. 
 In groups ultrasound S.gallinarum-pullorum antigen treated and adsorbed on 
aluminium gel we registred medium superior values respect to the values obtained in groups 
where the antigen was not treated with adjuvant. 
 The results cofirm that using adjuvants in biologic products a better stimulation of 
specific Ig is obtained (Rivera et all, 2003; Hoshi et all, 1999; Hu et all, 1999). 
 
Vitelus slow serum-agglutination reaction results 
 The values obtained after samples testing are presented in table 5  
 
Table 5 Anti S.gallinarum-pullorum vitellus antibody titre, expribed in log2, obtained diring the experiment 
 
Collections Statistic 
parameters Group 1 Group 2 Group 3 Group 4 Group 5 
Media 2,20 2,20 2,40 2,40 2,60  
Ist 
collection  Standard dev. 0,84 0,84 0,55 0,55 0,55 
Media 2,60 2,80 2,60 3,00 3,20 
Standard dev. 0,55 0,84 0,55 0,71 0,84 
IInd 
collection 
 p value 0,19860192 0,1448361 0,289792 0,0860016 0,1082736 
Media 1,8 5,4 6,6 5,6 6,8 
Standard dev. 0,84 0,55 0,55 0,55 0,45 
IIIrd 
collection 
 p value 0,055717144 0,0001994 1,436E-06 9,405E-05 1,426E-05 
Media 2,6 7,6 8,4 9 8,8 
Standard dev. 0,55 0,55 0,89 0,71 0,84 
IVth 
collection 
 p value 0,055717144 0,0001102 0,002482 1,408E-05 0,0007569 
Media 2,4 9 9,6 9,4 9,6 
Standard dev. 0,55 1,00 0,55 0,55 0,55 
Vth 
collection 
 p value 0,289792 0,0126144 0,0168652 0,1732968 0,0557171 
 
 After the first contact with the salmonelic antigen vitellin Ig values increased with a 
medium value of 3,20±0,84 registred in Vth group which had a intense answer to antigen 
stimulation.  
 After the second contact with the antigen medium vitellin Ig values doubled respect to 
the anterior values. Maximum values appeared this time also at the groups where the antigen 
was ultrasound treated and adsorbted on aluminium hydroxid, group 3 (6,60±0,48) and group 
5 (6,80± 0,40), the difference being highly statistic sinificative between the 2nd and the 3rd 
collection, and also between 3rd and 4th collections (p<0,001).  
 Inside the group inoculated repetedly with antigen, at the last evaluation ew obtained 
medium maximal values of  9,60±0,55 from the 3rd and the 5th groups.  
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CONCLUSIONS 
 
 After S.gallinarum pullorum antigen stimulation in hens raised in intensive sistem we 
concluded:  
• Both strains (S.gallinarum pullorum vaccinal and disease isolated) proved good 
antigenic properties, inducing massive specific antibody synthesis in inoculated hens.  
• Total serum Ig values increased at the group salmonella antigen stimulated from 
medium levels of 5 to 6 at the end of the experiment. The highest values were 
registred at the groups stimulated with S.gallinarum pullorum antigen disease isolated 
and vaccinal strains combined with adjuvant.  
• Vitellus total Ig in hens salmonelic antigen stimulated registred higher levels after the 
first and the second contact with the antigen, and the values decreased ulterior. Total 
vitellus Ig quantity at the witness group remained constant respect to the groups hyper-
immunized.  
• Anti S. gallinarum pullorum antibody titre determined by slow serum-agglutination in 
hens serum registred a constant increase proportional to the inoculum number 
registring maximum values in groups where the antigen was adjuvant treated.   
• Anti S.gallinarum pullorum Ig titre in vitellus registred a ascendent curve similar to 
the the values in serum, with a active vitellus transfer.   
• Total vitellus Ig levels after antigen stimulation mantained increased at the second and 
the third collection, decreasing after, while anti Salmonella specific Ig constantly 
increasedto the end of the experiment.    
• Massive specific Ig vitellus release can be considered a favourable aspect that might 
be used in Salmonella diseases immumoprophylaxis and treatment.  
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